Calcium-induced calcium release from purified cardiac sarcoplasmic reticulum vesicles. General characteristics.
Isolated canine cardiac sarcoplasmic reticulum exhibits Ca2+-induced Ca2+ release from both actively and passively loaded vesicles. The rate and extent of Ca2+ release depend on the extravesicular ionized Ca2+ concentration ( [Ca2+]o) at the onset of release. Maximal release following ATP-dependent, phosphate-facilitated Ca2+ loading (up to 360 nmol of Ca2+/mg of protein/min at 37 degrees C) occurs at 1.5-2 microM [Ca2+]o, with reduced release at both lower and higher Ca2+ concentrations (half-maximal Ca2+ release at approximately 0.8 and 5.5 microM [Ca2+]o). Only a portion of the accumulated Ca2+ is released and the release is followed by reuptake of Ca2+. A similar Ca2+ dependence is obtained in the absence of ATP and Pi by measuring unidirectional Ca2+ efflux from passively loaded vesicles (maximal Ca2+ efflux at 1 microM [Ca2+]o; half-maximal Ca2+-dependent efflux at approximately 0.15 and 13 microM [Ca2+]o). Although the Ca2+ release rates observed in this study are several orders of magnitude lower than the rate of Ca2+ release which occurs in muscle cells in vivo, this Ca2+ release phenomenon may be related to the Ca2+-induced Ca2+ release which has been described for skinned cardiac cells ( Fabiato , A. (1983) Am. J. Physiol. 245, C1-C14). Ca2+ release occurs in the presence of an ATP-regenerating system and is not accompanied by a reduction in ATP hydrolysis. Also, since unidirectional Ca2+ efflux (as high as 860 nmol of Ca2+/mg of protein/min at 37 degrees C) exceeds net Ca2+ release under similar conditions, Ca2+ influx proceeds during the period of net Ca2+ release. Therefore, Ca2+ release does not involve reversal or cessation of inward Ca2+ pumping. Other data indicate that Ca2+ release is not mediated through the Ca2+ pump protein, but occurs through a separate Ca2+-dependent efflux pathway, possibly a channel.